EP 2 654 136 B1

(19)

(12)

(45)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 2 654 136 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
09.12.2015 Bulletin 2015/50

(51)

Int Cl.:

HO1R 13/639 (2006.01)
HO1R 13/627 (2006:01)
B60L 11/18(2006.01)

HO1R 13/62 (2006.01)
HO1R 13/66 (2006:01)

(21) Application number: 11857409.4
(86) International application number:
(22) Date of filing: 28.12.2011 PCT/JP2011/080385
(87) International publication number:
WO 2012/101952 (02.08.2012 Gazette 2012/31)
(54) CONNECTOR
VERBINDER
CONNECTEUR
(84) Designated Contracting States: » OTSUKA, Yoshiro

(30)

(43)

(73)

(72)

AL AT BEBG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MK MT NL NO
PL PT RO RS SE SI SK SM TR

Priority: 27.01.2011 JP 2011014781

Date of publication of application:
23.10.2013 Bulletin 2013/43

Proprietor: Japan Aviation Electronics Industry,
Limited
Tokyo 150-0043 (JP)

Inventors:
TAKAGI, Yohei
Tokyo 150-0043 (JP)

(74)

(56)

Tokyo 150-0043 (JP)
HASHIGUCHI, Osamu
Tokyo 150-0043 (JP)

Representative: Priifer & Partner GbR
European Patent Attorneys
SohnckestraBBe 12

81479 Miinchen (DE)

References cited:
EP-A2- 0 646 995
JP-A- 6 310 207
JP-A-9 106 861
JP-A- 2011 238 532
US-A- 5350 312
US-A- 5 545 049

JP-A- 5288 793
JP-A-7 037 644
JP-A- 2002 198 146
JP-A- 2011 243 343
US-A- 5 417 579

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 654 136 B1 2

Description
Technical Field

[0001] This invention relates to a connector which is
used to supply electric power, for example, to an electric
car.

Background Art

[0002] A connector, which is used to supply electric
power, is provided with a power pin or a power contact
for supplying high electric current. While the electric pow-
er is supplied, high electric current flows from the con-
nector to a mating connector, which is mated with the
connector, through the power pin or the power contact.
Itis very dangerous if a mated state, where the connector
and the mating connector are mated with each other, is
released while the electric power is supplied. Therefore,
this type of connectors is generally provided with a struc-
ture which prevents the mated state from being released
when the electric power is supplied.

[0003] For example, the connector provided with the
aforementioned structure is disclosed in Patent Docu-
ment 1 or Patent Document 2, contents of which are in-
corporated herein by reference. The connector of Patent
Document 1 comprises a push-type solenoid which has
an electric coil and a plunger driven by the electric coil.
The connector further comprises an operation lever op-
erable to release the mated state. The operation lever is
formed with a hole. While the electric power is supplied,
the electric coil drives the plunger so that the plunger
protrudes by a predetermined amount. While the electric
power is supplied, the protruding part of the plunger is
inserted in the hole of the operation lever so that the
operation lever is prevented from being operated. The
connector of Patent Document 2 comprises a push-type
solenoid similar to the push-type solenoid of Patent Doc-
ument 1, and a release lever which is formed with a hole.
While the electric power is supplied, the plunger isinsert-
ed in the hole of the release lever to prevent the release
lever from being moved so that the mated state is pre-
vented from being unintentionally released.

Prior Art Documents
Patent Document(s)
[0004]

Patent Document 1: JP A H6 (1994)-188044
Patent Document 2: JP A H7 (1995)-85926

Summary of Invention
Technical Problem

[0005] In order to securely prevent the lever (the op-
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eration lever or the release lever) from being operated
or moved, itis necessary to adjust the shape and the size
of the hole formed in the lever nearly equal to the shape
and the size of the plunger. Otherwise, the lever may be
shaky when the plunger is inserted in the hole.

[0006] However, if the shape and the size of the hole
of the lever are nearly equal to the shape and the size of
the plunger, the hole should be accurately aligned with
the plunger. If the location of the hole is slightly apart
from the plunger, the plunger may not be inserted into
the hole when the solenoid drives the plunger. Accord-
ingly, even when the electric power is supplied, the mated
state of the connectors may not be properly locked.

US 5,350,312 A discloses a connector according to the
preamble of claim 1.

[0007] Itis therefore an object of the present invention
to provide a connector configured to more securely lock
the mated state of the connector with a mating connector.

Solution to Problem

[0008] This objectis achieved by the connector having
the features of claim 1. The present invention is further
developed as defined in the dependent claims.

Advantageous Effects of Invention

[0009] As for the connector according to the present
invention, the regulating portion, which extends in a di-
rection (intersecting direction) intersecting with the pre-
determined direction, is received in the regulated portion
along the predetermined direction. Accordingly, not an
end surface but a side portion of the regulating portion
is received in the regulated portion.

[0010] The connector according to the present inven-
tion is configured as described above so that the regu-
lating portion may be easily inserted into the regulated
portion when the side portion of the regulating portion is
formed to have a large size relative to the regulated por-
tionin the intersecting direction. Moreover, the regulating
portion, which is received in the regulated portion, may
be stably held, for example, when the regulating portion
is formed to have the substantially same size as the reg-
ulated portion in a direction perpendicular to both the
intersecting direction and the predetermined direction (i.
e. amovement-regulation direction or a direction in which
the movement of the regulated portion is intended to be
regulated when the mated state is locked). According to
the present invention, it is therefore possible to more se-
curely lock the mated state with the mating connector.
[0011] An appreciation of the objectives of the present
invention and a more complete understanding of its struc-
ture may be had by studying the following description of
the preferred embodiment and by referring to the accom-
panying drawings.
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Brief Description of Drawings
[0012]

Fig. 1 is a perspective view showing a connector
according to an embodiment of the present inven-
tion.

Fig. 2 is a partially cutaway, side view showing main
portions of the connector of Fig. 1.

Fig. 3 is a perspective view showing the connector
of Fig. 1 under a state where a plunger is located at
a release position, wherein a second shell, power
supply contacts (contacts), signal contacts (con-
tacts) and cables connected to these contacts are
removed from the connector.

Fig. 4 is a perspective view showing the connector
of Fig. 3 under a state where the plunger is located
at a regulating position.

Fig. 5 is a perspective view showing a unit consisting
of a solenoid, a regulating member and a guide plate
of the connector of Fig. 1 under the state where the
plunger is located at the release position.

Fig. 6 is a top view showing the unit of Fig. 5.

Fig. 7 is a perspective view showing the unit of Fig.
5 under the state where the plunger is located at the
regulating position.

Fig. 8 is a front view showing a regulated portion and
the regulating member of the connector of Fig. 4.
Fig. 9 is a front view showing a modification of the
regulated portion of Fig. 8.

Fig. 10 is a perspective view showing a mating con-
nector mateable with the connector of Fig. 1.

Fig. 11 is a cross-sectional view showing the mating
connector of Fig. 10, taken along its central axis.
Fig. 12 is a partially cutaway, side view showing the
connector of Fig. 1 and the mating connector of Fig.
10, wherein the connector and the mating connector
are in a mating process.

Fig. 13 is a partially cutaway, side view showing the
connector of Fig. 1 and the mating connector of Fig.
10, wherein the connector and the mating connector
are mated with each other.

Fig. 14 is a partially cutaway, side view showing the
connector of Fig. 1 and the mating connector of Fig.
10, wherein the connector and the mating connector
are in a removing process.

Description of Embodiments

[0013] While the invention is susceptible to various
modifications and alternative forms, specific embodi-
ments thereof are shown by way of example in the draw-
ings and will herein be described in detail. It should be
understood, however, that the drawings and detailed de-
scription thereto are not intended to limit the invention to
the particular form disclosed, but on the contrary, the
intention is to cover all modifications, equivalents and
alternatives falling within the spirit and scope of the
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present invention as defined by the appended claims.
[0014] As shown in Figs.1 to 4, a connector 100 ac-
cording to an embodiment of the present invention is a
power-supply plug. The connector 100 is mateable along
the X-direction (mating direction) with a mating connector
(power-receiving receptacle) 200 (see Figs. 10 and 11)
installed, for example, in an electric car.

[0015] As shown in Figs. 10 and 11, the mating con-
nector 200 comprises a housing 210 made of an insulat-
ing material, a plurality of power receiving contacts 220
and a plurality of signal contacts 240. The power receiv-
ing contacts 220 and the signal contacts 240 are held by
the housing 210. The signal contacts 240 are connected
to signal lines 250, respectively. The mating connector
200 is further formed with an inner wall 212 and an en-
gaging portion 230. The inner wall 212 is formed at the
positive X-side end of the inside of the housing 210. The
engaging portion 230 according to the present embodi-
ment is a step which is formed inside of the housing 210
so as to be adjacent to the inner wall 212. In other words,
the inner wall 212 protrudes from the engaging portion
230 toward a central axis of the housing 210.

[0016] As shown in Figs. 1 to 4, the connector 100 ac-
cording to the present embodiment comprises a housing
110 made of an insulating material, a plurality of signal
contacts 120, a plurality of power supply contacts (not
shown), a shell 130, a lock member (lock lever) 140, a
release member (release lever) 150, a regulated portion
160, a solenoid 170, a regulating member 180 and a
guide plate 190. The signal contacts 120 and the power
supply contacts (not shown) are held by the housing 110.
The shell 130 is an outer shell of the connector 100. The
lock member 140 is configured to engage the mating con-
nector 200 under a mated state where the connector 100
and the mating connector 200 are mated with each other
(seeFig. 13), wherein an engagement of the lock member
140 locks the mated state. On the other hand, the release
member 150 is operable to be moved to release the en-
gagement of the lock member 140 with the mating con-
nector 200 (see Fig. 14) so that the mated state is un-
locked by the release member 150. The regulated portion
160 according to the present embodiment is formed on
the release member 150. However, the regulated portion
160 may be formed on the other member. For example,
the regulated portion 160 may be formed on the lock
member 140. The solenoid 170 functions as an electronic
lock which locks the release member 150 so that the
release member 150 is unmovable. More specifically, the
regulating member 180 is moved by the solenoid 170
under the mated state so that the regulating member 180
regulates a movement of the regulated portion 160. The
guide plate 190 is configured to guide the regulating
member 180, which is moved by the solenoid 170, toward
the regulated portion 160.

[0017] Thehousing 110 has aroughly cylindrical shape
extending along a central axis parallel to the X-direction
so that the housing 110 has a negative X-side end (front
end). The housing 110 is formed with holding holes 112
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for holding the power supply contacts (not shown) and
holding holes 114 for holding the signal contacts 120 (see
Fig. 2). Each of the holding holes 112 and the holding
holes 114 extends rearward from the front end (mating
end) of the housing 110. The power supply contact (not
shown) is configured to supply high electric current to the
power receiving contact 220 which is connected thereto
under the mated state. On the other hand, the signal con-
tact 120 is configured to transmit signal to the signal con-
tact 240 which is connected thereto under the mated
state.

[0018] AsshowninFig. 1, the shell 130 includes a first
shell 132 and a second shell 134 each having a half-pipe
shape. The first shell 132 and the second shell 134 are
connected to each other to form the shell 130. More spe-
cifically, according to the present embodiment, the sec-
ond shell 134 is fixed to the first shell 132 by screwing.
The shell 130 is dividable into the first shell 132 and the
second shell 134 by a plane passing the central axis of
the housing 110. As can be seen from Figs. 2 to 4, when
the connector 100 is assembled, the housing 110, which
holds the signal contacts 120 and the power supply con-
tacts (notshown), is installed in the first shell 132 together
with the lock member 140, the release member 150, and
the solenoid 170 attached with the regulating member
180. Then, the second shell 134 is attached to the first
shell 132 so as to cover the aforementioned members
from a lateral side. As shown in Figs. 1 to 4, the shell 130
is formed with a hole 136. The hole 136 is provided at an
inserted part of the shell 130, wherein the inserted part
is inserted in the housing 210 of the mating connector
200 under the mated state. As shown in Figs. 1 and 2,
the connector 100 comprises a grip 138 configured to be
held by an operator when the electric power is supplied.
The grip 138 is formed behind the shell 130.

[0019] As shown in Figs. 2 to 4, the lock member 140
has alock portion 142, an axis 144 and a pressed portion
146. The lock member 140 is held by the shell 130 so as
to be pivotable on the axis 144. The lock portion 142 is
configured to lock the mated state of the connector 100
with the mating connector 200. In detail, the lock member
140 has a front end (i.e. negative X-side end) and a rear
end (i.e. positive X-side end) on opposite ends in the X-
direction, respectively. The lock portion 142 is formed on
the front end of the lock member 140 and has a hook-
like shaped cross-section which is formed so as to pro-
trude upward. The lock member 140 is attached with a
spring 148. The spring 148 constantly urges the lock por-
tion 142 upward so that the lock portion 142 protrudes
upward over the hole 136. The hook of the lock portion
142, which passes through the hole 136 of the shell 130,
is engaged with the engaging portion 230 of the mating
connector 200 under the mated state so that the mated
state is locked (see Figs. 2 and 13). The pressed portion
146 is formed on the rear end of the lock member 140
while the axis 144 is located between the lock portion
142 and the pressed portion 146 in the X-direction. As
can be seen from the above description, when the
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pressed portion 146 is pushed to move upward, the lock
portion 142 moves downward.

[0020] As shown in Figs. 2 to 4, the release member
150 has an operated portion 152, a pivot 154 and a press-
ing portion 156. The release member 150 is held by the
shell 130 so as to be pivotable on the pivot 154. The
release member 150 has a front end (i.e. negative X-side
end) and arear end (i.e. positive X-side end) on opposite
ends in the X-direction, respectively. The operated por-
tion 152 is formed on the rear end of the release member
150. The operated portion 152 protrudes outward from
the shell 130 to be located at a top part of the grip 138
so thatthe operated portion 152 is operable to be pressed
by the operator. The pressing portion 156 is formed on
the front end of the release member 150. In other words,
the release member 150 has the front end which func-
tions as the pressing portion 156. The pivot 154 is located
between the operated portion 152 and the pressing por-
tion 156 in the X-direction. As can be seen from the above
description, when the operated portion 152 is pressed to
move downward, the pressing portion 156 moves up-
ward. The pressing portion 156 according to the present
embodiment is located under the pressed portion 146.
Accordingly, when the operated portion 152 is operated
to be moved downward, the pressing portion 156 presses
the pressed portion 146 upward. As a result, the lock
portion 142 moves downward so that the engagement of
the lock member 140 with the mating connector 200 is
released (i.e. the mated state is unlocked).

[0021] The front end of the release member 150 ac-
cording to the present embodiment extends along the
negative Z-direction so that the front end is formed with
an downward extending portion. The downward extend-
ing portion is formed with a regulated portion 160. The
regulated portion 160 according to the present embodi-
ment is a recess which is recessed in the negative Y-
direction. It is possible to regulate a movement of the
pressing portion 156 in the Z-direction by regulating a
movement of the regulated portion 160 in the Z-direction.
The regulated portion 160 according to the present em-
bodiment is located at a position which is nearer to the
pressing portion 156 than the pivot 154. In other words,
a distance between the regulated portion 160 and the
pressing portion 156 is shorter than a distance between
the regulated portion 160 and the pivot 154. More spe-
cifically, the pressing portion 156 according to the present
embodiment is located between the regulated portion
160 and the pivot 154 in the X-direction. Accordingly, a
relatively small force applied to the regulated portion 160
is able to regulate the movement of the pressing portion
156 in the Z-direction.

[0022] The regulated portion 160 according to the
present embodiment is provided so that the mated state
is unlocked by a movement of the regulated portion 160
along the Z-direction (movement-regulation direction).
When the movement of the regulated portion 160 in the
Z-direction is regulated, the movement of the pressing
portion 156 along the positive Z-direction (i.e. the eleva-
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tion of the pressing portion 156) is regulated so that the
mated state is prevented from being unlocked. According
to the present embodiment, the connector 100 further
comprises guide portions 162. In detail, as shown in Fig.
8, the regulated portion 160 according to the present em-
bodiment is a space surrounded by a vertical wall, a top
wall and a bottom wall. The top wall and the bottom wall
face each other in the Z-direction. The positive Y-side
edges of the top wall and the bottom wall are beveled so
that the regulated portion 160 is formed with the guide
portions 162. Each of the guide portions 162 extends
obliquely to both the Y-direction (predetermined direc-
tion) and the Z-direction.

[0023] As shown in Figs. 5 to 7, the solenoid 170 has
a frame 172, a magnet coil 174 and a plunger 176. The
solenoid 170 is configured to drive the plunger 176 be-
tween a regulating position (see Figs. 4 and 7) and a
release position (see Figs. 3, 5 and 6) along the Y-direc-
tion. More specifically, the magnet coil 174 is held by the
frame 172 so as to receive an electric current (i.e. to be
activated) while the connector 100 supplies the electric
power to the mating connector 200. The magnet coil 174,
which is activated, drives the plunger 176 between the
regulating position and the release position along the Y-
direction. The solenoid 170 according to the present em-
bodiment is a so-called pull-type solenoid. The release
position of the plunger 176 is located outward from the
regulating position in the Y-direction. In other words, as
comparing with the plunger 176 located at the regulating
position, the plunger 176 located at the release position
protrudes outward in the Y-direction. On the other hand,
the plunger 176 located at the regulating position stays
inward in the Y-direction. Accordingly, it is possible to
install all the members related to the lock of the mated
state (for example, the lock member 140, the release
member 150 and the solenoid 170) into the first shell 132,
and to put the aforementioned members in a state where
they are activatable without the second shell 134. In other
words, the connector 100 according to the present em-
bodiment is provided with no structure which is activat-
able only when the first shell 132 and the second shell
134 are connected to each other. The connector 100 with
the pull-type solenoid is assemblable by covering the first
shell 132, into which the members related to the lock of
the mated state are installed, with the second shell 134.
Therefore, the connector 100 may be more easily as-
sembled. In addition, a pull-type solenoid is more popular
and available than a so-called push-type solenoid.
[0024] As shown in Fig. 5, the plunger 176 is formed
with a holding hole 178 which pierces the plunger 176
along the X-direction (intersecting direction). The regu-
lating member 180 is inserted in and supported by the
holding hole 178. In detail, the regulating member 180
according to the present embodiment has a regulating
portion 182 and a held portion 184 each extending in the
X-direction so that the regulating member 180 has a pin-
like shape extending in the X-direction. The held portion
184 is inserted in and held by the holding hole 178 (see
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Figs. 5 and 6). According to the present embodiment, an
extending direction in which the regulating member 180
extends (i.e. a piercing direction in which the holding hole
178 piercing the plunger 176) is perpendicular to the Y-
direction. In other words, the intersecting direction (X-
direction) intersects with the predetermined direction (Y-
direction) at right angles. However, the extending direc-
tion (the piercing direction) may not be perpendicular to
the Y-direction, provided that the extending direction in-
tersects with the Y-direction.

[0025] As shown in Fig 8, the regulating portion 182
according to the present embodiment has a circular
cross-section in the YZ-plane. The diameter of the circu-
lar cross-section of the regulating portion 182 is substan-
tially same as the size of the regulated portion 160 in the
Z-direction (movement-regulation direction). As shown
in Figs. 3 to 7, the regulating member 180 extends in the
X-direction while supported by the plunger 176. In the X-
direction, the size of a part which is workable as the reg-
ulating portion 182 of the regulating member 180 is larger
than the size of the regulated portion 160.

[0026] The regulating member 180 is driven by the
plunger 176 to move along the Y-direction. In other
words, the regulating member 180 is supported by the
plunger 176 so as to be moved by the plunger 176. In
general, the plunger 176 driven by the solenoid 170 may
rotate about its axis, which extends in the Y-direction,
while moving along the Y-direction. Accordingly, the reg-
ulating member 180 supported by the plunger 176 may
pivot on the plunger 176. According to the present em-
bodiment, the guide plate 190 is provided so that the
regulating portion 182 of the regulating member 180 sta-
bly moves along the Y-direction. In other words, the guide
plate 190 guides the regulating portion 182 along the Y-
direction when the plunger 176 driven by the solenoid
170 moves the regulating portion 182.

[0027] As shown in Fig. 3, when the plunger 176 is
located at the release position, the regulating member
180 is apart from the regulated portion 160. Accordingly,
when the plunger 176 is located at the release position,
the regulating portion 182 of the regulating member 180
does not interfere with the movement of the regulated
portion 160. The regulated portion 160 is configured to
receive the regulating portion 182 along the Y-direction
when the plunger 176 is driven from the release position
to the regulating position (see Fig. 4). More specifically,
when the plunger 176 is driven, not an end surface of the
regulating portion 182in the X-direction but a side surface
of the regulating portion 182 is received into the regulated
portion 160. According to the present embodiment, the
release member 150 is provided with the guide portion
162 oblique to both the Y-direction and the Z-direction
so that the regulating portion 182 is guided by the guide
portion 162 to be received into the regulated portion 160
even if the position of the regulating portion 182 in the Z-
direction is a little above or below the position of the reg-
ulated portion 160 in the Z-direction. In other words, the
guide portion 162 is configured so that the regulating por-
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tion 182 is guided by the guide portion 162 to be received
in the regulated portion 160. According to the present
embodiment, the mated state is securely preventable
from being unlocked even if the position of the regulating
portion 182 in the Z-direction is not accurately adjusted
to the position of the regulated portion 160 in the Z-di-
rection. In detail, when the plunger 176 is located at the
regulating position, the regulating portion 182 received
in the regulated portion 160 regulates a movement of the
release member 150 so that the release member 150
becomes inoperable to be moved. As can be seen from
the above description, the regulating portion 182 accord-
ing to the present embodiment indirectly prevents the
mated state from being unlocked. Moreover, if the regu-
lated portion 160 is provided at the lock member 140, it
is possible to directly prevent the mated state from being
unlocked. In other words, the movement of the regulated
portion 160 is regulated by the regulating portion 182
when the plunger 176 is located at the regulating position
sothatthe regulated portion 160 directly or indirectly pre-
vents the mated state from being unlocked (i.e. prevents
the lock by the lock member 140 from being released).

[0028] As previously described, the regulating portion
182 according to the present embodiment is longer than
the regulated portion 160 in the X-direction so that the
regulated portion 160 more surely receives the regulating
portion 182. Moreover, the regulating portion 182 has the
substantially same size as the regulated portion 160 in
the Z-direction so that the regulated portion 160 more
stably holds the regulating portion 182 which is received
therein. In other words, the size and the shape in the Z-
direction of the regulating portion 182 according to the
present embodiment are designed so as to effectively
prevent the movement of the regulated portion 160 along
the Z-direction under a state where the regulating portion
182 is received in the regulated portion 160.

[0029] As shown in Fig. 8, the height (i.e. the size in
the Z-direction) of the regulated portion 160 according to
the present embodiment is constant along the Y-direc-
tion. However, the height of the regulated portion 160
may be varied along the Y-direction. For example, as
shown in Fig. 9, the connector 100 may comprise a re-
lease member 150a instead of the release member 150.
The release member 150a has guide portions 162a fac-
ing each other in the Z-direction. Each of the guide por-
tions 162a is a slope oblique to both the Y-direction and
the Z-direction. The release member 150a is formed with
a recess which functions as a regulated portion 160a. In
detail, the regulated portion 160a is a recess located be-
tween two slopes each extending continuously from the
guide portion 162a. The regulated portion 160a is formed
so that the size of the regulated portion 160a in the Z-
direction gradually becomes smaller as the position in
the Y-direction is nearer to the inner wall of the regulated
portion 160a. Thus configured regulated portion 160a
may securely hold the regulating member 180 even if the
diameter of the regulating member 180 is changed, for
example, by design-change. Accordingly, the regulated
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portion 160a may more properly prevent the lock of the
mated state from being released (i.e. prevent the mated
state from being unlocked).

[0030] Hereinafter, referring to Figs. 12 to 14, itis de-
scribed about how the connector 100 is mated with the
mating connector 200 and how the connector 100 is re-
moved from the mating connector 200.

[0031] As shown in Fig. 12, when the connector 100
is inserted into the mating connector 200, the lock portion
142 of the lock member 140 receives a downward force
from the mating connector 200. Accordingly, the lock por-
tion 142 is moved downward from its initial position while
resisting an upward force applied from the spring 148.
The lock portion 142 is moved to the inside of the housing
210 to slide on the inner wall 212 of the housing 210.
[0032] As shown in Fig. 13, when the connector 100
is further inserted into the mating connector 200, the con-
nector 100 and the mating connector 200 are completely
mated each other. In other words, the connector 100 and
the mating connector 200 are transferred to the mated
state. Under the mated state, the lock portion 142 arrives
at the engaging portion 230 beyond the inner wall 212 in
the X-direction. The lock portion 142 is urged upward by
the spring 148 to return to the initial position. When the
lock portion 142 is located at the initial position under the
mated state, the mated state is locked. In detail, even if
the connector 100 is pulled from the mating connector
200, the lock portion 142 is engaged with the engaging
portion 230 so that the connector 100 is unable to be
removed from the mating connector 200. Moreover, the
solenoid 170 is activated under the mated state so that
the plunger 176 is driven to the regulating position by the
solenoid 170. The regulating portion 182 held by the
plunger 176 is received in the regulated portion 160 (or
the regulated portion 160a) so that the movement of the
release member 150 is regulated. As can be seen from
the above description, even if the release member 150
is accidentally operated while the electric power is sup-
plied to the mating connector 200, the mated state is not
unlocked.

[0033] Whenthe powersupplyis stopped (forexample,
when the mating connector 200 is fully charged), the so-
lenoid 170 is deactivated so that the plunger 176 returns
to the release position. The regulating portion 182 comes
off the regulated portion 160 (or the regulated portion
160a) sothat the release member 150 becomes operable
to be moved (i.e. the mated state becomes unlockable).
When the release member 150 is moved under a state
where the plunger 176 is located at the release position,
the engagement of the lock member 140 with the mating
connector 200 is released. In detail, when the operated
portion 152 is pressed downward, the pressing portion
156 presses the pressed portion 146 upward so that the
lock portion 142 moves downward. The engagement of
the lock portion 142 with the engaging portion 230 is re-
leased so that the connector 100 is removable from the
mating connector 200.

[0034] According to the embodiment described above,
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the mating direction is the X-direction and the predeter-
mined direction is the Y-direction perpendicular to the
mating direction. However, the relation between the mat-
ing direction and the predetermined direction is not lim-
ited to the embodiment described above. For example,
the mating direction and the predetermined direction may
be in parallel to each other.

[0035] Moreover, according to the embodiment de-
scribed above, the plunger 176 and the regulating mem-
ber 180 are members separated from each other. How-
ever, the plunger 176 and the regulating member 180
may be formed integrally.

[0036] The presentapplicationis basedonaJapanese
patent application of JP2011-14781 filed before the Ja-
pan Patent Office on January 27, 2011, the contents of
which are incorporated herein by reference.

[0037] While there has been described what is be-
lieved to be the preferred embodiment of the invention,
those skilled in the art will recognize that other and further
modifications may be made thereto without departing
from the spirit of the invention, and it is intended to claim
all such embodiments that fall within the true scope of
the invention.

Reference Signs List

[0038]

100 connector (power-supply plug)
110 housing

112 holding hole

114 holding hole

120 signal contact

130 shell

132 first shell

134 second shell

136 hole

138 grip

140 lock member (lock lever)
142 lock portion

144 axis

146 pressed portion
148 spring

150,150a release member (release lever)
152 operated portion
154 pivot

156 pressing portion
160,160a  regulated portion
162,162a  guide portion

170 solenoid

172 frame

174 magnet coil

176 plunger

178 holding hole

180 regulating member
182 regulating portion
184 held portion

190 guide plate
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200 mating connector (power-receiving recep-
tacle)

210 housing

212 inner wall

220 power receiving contact

230 engaging portion

240 signal contact

250 signal line

Claims

1. Aconnector (100) mateable with a mating connector
(200), the connector (100) comprising:

a lock member (140) configured to engage the
mating connector (200) under a mated state
where the connector (100) and the mating con-
nector (200) are mated with each other, an en-
gagement of the lock member (140) locking the
mated state; and

a solenoid (170) having a plunger (176), the so-
lenoid (170) being configured to drive the plung-
er (176) between a regulating position and a re-
lease position along a predetermined direction

characterized by

a regulating member (180) having a regulating por-
tion (182) extending in an intersecting direction
which intersects with the predetermined direction,
the regulating member (180) being supported by the
plunger (176) so as to be moved by the plunger (176);
aregulated portion (160, 160a) configured to receive
the regulating portion (182) along the predetermined
direction when the plunger (176) is driven from the
release position to the regulating position, a move-
ment of the regulated portion (160, 160a) being reg-
ulated by the regulating portion (182) when the
plunger (176) is located at the regulating position so
that the regulated portion (160, 160a) prevents the
mated state from being unlocked, wherein:

the regulated portion (160, 160a) is provided so
that the mated state is unlocked by a movement
of the regulated portion (160, 160a) along a
movement-regulation direction (Z) perpendicu-
lar to both the predetermined direction (Y) and
the intersecting direction (X); and

asizeand a shape of the regulating portion (182)
in the movement-regulation direction (Z) are de-
signed so as to prevent the movement of the
regulated portion (160, 160a) along the move-
ment-regulation direction (Z) under a state
where the regulating portion (182) is received in
the regulated portion (160, 160a).

2. The connector (100) as recited in claim 1, the con-
nector (100) further comprising a release member
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(150, 150a) operable to be moved to release the en-
gagement of the lock member (140) with the mating
connector (200), wherein:

the regulated portion (160, 160a) is formed on
the release member (150, 150a); and

when the plunger (176) is located at the regu-
lating position, the regulating portion (182) is re-
ceived in the regulated portion (160, 160a) to
regulate a movement of the release member
(150, 150a) so that the regulating portion (182)
indirectly prevents the mated state from being
unlocked.

3. The connector (100) as recited in claim 2, the con-

nector (100) further comprising a shell (130, 132,
134) wherein:

the lock member (140) has an axis (144), a lock
portion (142) and a pressed portion (146), the
lock member (140) being supported by the shell
(130, 132, 134) so as to be pivotable on the axis
(144);

the axis (144) is located between the lock portion
(142) and the pressed portion (146);

the release member (150, 150a) has a pivot
(154), an operated portion (152) and a pressing
portion (156), the release member (150, 150a)
being supported by the shell (130, 132, 134) so
as to be pivotable on the pivot (154);

the pivot (154) is located between the operated
portion (152) and the pressing portion (156);

a distance between the regulated portion (160,
160a) and the pressing portion (156) is shorter
than a distance between the regulated portion
(160, 160a) and the pivot (154); and

the pressing portion (156) presses the pressed
portion (146) when the release member (150,
150a) is operated so that the engagement of the
lock member (140) with the mating connector
(200) is released.

The connector (100) as recited in one of claims 1 to
3, wherein the regulated portion (160, 160a) is a re-
cess which is recessed in the predetermined direc-
tion.

The connector (100) as recited in claim 4, the con-
nector (100) further comprising a guide portion (162,
162a), the guide portion (162, 162a) being config-
ured so that the regulating portion (182) is guided by
the guide portion (162, 162a) to be received in the
regulated portion (160, 160a).

The connector (100) as recited in claim 4 or 5 where-
in:

the plunger (176) is formed with a holding hole

10

15

20

25

30

40

45

50

55

10.

(178) which pierces the plunger (176) along the
intersecting direction; and

the regulating member (180) is inserted in and
supported by the holding hole (178).

The connector (100) as recited in one of claims 4 to
6, wherein the regulating member (180) has a pin-
like shape.

The connector (100) as recited in claim 7, wherein
the intersecting direction intersects with the prede-
termined direction at right angles.

The connector (100) as recited in one of claims 1 to
8, wherein:

the solenoid (170) is a pull-type solenoid (170);
and

as comparing with the plunger (176) located at
theregulating position, the plunger (176) located
at the release position protrudes outward in the
predetermined direction.

The connector (100) as recited in one of claims 1 to
9, the connector (100) further comprising a guide
plate (190), the guide plate (190) guiding the regu-
lating member (180) along the predetermined direc-
tion when the plunger (176), which is driven by the
solenoid (170), moves the regulating portion (182).

Patentanspriiche

1.

Stecker (100), der an einen Anschlussstecker (200)
anschlielbar ist, wobei der Stecker (100) Folgendes
aufweist:

ein Verriegelungselement (140), das dazu kon-
figuriert ist, mit dem Anschlussstecker (200) in
einem angeschlossenen Zustand in Eingriff zu
gelangen, in dem der Stecker (100) und der An-
schlussstecker (200) aneinander angeschlos-
sen sind, wobei ein Eingriff des Verriegelungs-
elements (140) den angeschlossenen Zustand
verriegelt; und

einen Solenoid (170) mit einem Kolben (176),
wobei der Solenoid (170) dazu konfiguriert ist,
den Kolben (176) zwischen einer Regulierposi-
tion und einer Ldseposition entlang einer vorbe-
stimmten Richtung anzutreiben,
gekennzeichnet durch

ein Regulierelement (180), das einen Regulier-
abschnitt (182) hat, der sich in einer Schnittrich-
tung erstreckt, die die vorbestimmte Richtung
schneidet, wobei das Regulierelement (180)
durch den Kolben (176) so gestiitzt ist, dass es
durch den Kolben (176) bewegt wird;

einen regulierten Abschnitt (160, 160a), der da-
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zu konfiguriert ist den Regulierabschnitt (182)
entlang der vorbestimmten Richtung aufzuneh-
men, wenn der Kolben (176) von der Léseposi-
tion zu der Regulierposition angetrieben wird,
wobei eine Bewegung des regulierten Ab-
schnitts (160, 160a) durch den Regulierab-
schnitt (182) reguliertwird, wenn sich der Kolben
(176) an der Regulierposition befindet, so dass
der regulierte Abschnitt (160, 160a) verhindert,
dass der angeschlossene Zustand entriegelt
wird, wobei:

der regulierte Abschnitt (160, 160a) so vor-
gesehen ist, dass der angeschlossene Zu-
stand durch eine Bewegung des regulier-
ten Abschnitts (160, 160a) entlang einer Be-
wegungsregulierrichtung (Z) entriegelt
wird, die senkrecht sowohl zu der vorbe-
stimmten Richtung (Y) als auch zu der
Schnittrichtung (X) ist; und

eine GroRe und eine Form des Regulierab-
schnitts (182) in der Bewegungsregulier-
richtung (Z) so ausgelegt sind, dass die Be-
wegung des regulierten Abschnitts (160,
160a) entlang der Bewegungsregulierrich-
tung (Z) in einem Zustand verhindert wird,
in dem der Regulierabschnitt (182) in dem
regulierten Abschnitt (160, 160a) aufge-
nommen ist.

Stecker (100) gemaf Anspruch 1, wobei der Stecker
(100) des Weiteren ein Léseelement (150, 150a) auf-
weist, das dazu betreibbar ist, zum Ldsen des Ein-
griffs des Verriegelungselements (140) mit dem An-
schlussstecker (200) bewegt zu werden, wobei:

der regulierte Abschnitt (160, 160a) an dem L6-
seelement (150, 150a) ausgebildet ist; und
wenn sich der Kolben (176) an der Regulierpo-
sition befindet, der Regulierabschnitt (182) in
dem regulierten Abschnitt (160, 160a) aufge-
nommen ist, um eine Bewegung des L&seele-
ments (150, 150a) so zu regulieren, dass der
Regulierabschnitt (182) indirekt verhindert,
dass der angeschlossene Zustand entriegelt
wird.

Stecker (100) gemaf Anspruch 2, wobei der Stecker
(100) des Weiteren eine Hiulle (130, 132, 134) auf-
weist, wobei:

das Verriegelungselement (140) eine Achse
(144), einen Verriegelungsabschnitt (142) und
einen gedriickten Abschnitt (146) aufweist, wo-
bei das Verriegelungselement (140) durch die
Hulle (130, 132, 134) so gestitzt ist, dass es an
der Achse (144) schwenkbar ist;

wobei sich die Achse (144) zwischen dem Ver-
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riegelungsabschnitt (142) und dem gedriickten
Abschnitt (146) befindet;

das Loseelement (150, 150a) einen Drehpunkt
(154), einen betatigten Abschnitt (152) und ei-
nen Driickabschnitt (156) hat, wobei das Losee-
lement (150, 150a) durch die Hulle (130, 132,
134) so gestutzt ist, dass es an dem Drehpunkt
(154) drehbar ist;

wobei sich der Drehpunkt (154) zwischen dem
betétigten Abschnitt (152) und dem Driickab-
schnitt (156) befindet;

ein Abstand zwischen dem regulierten Abschnitt
(160, 160a) und dem Driickabschnitt (156) kir-
zerist als ein Abstand zwischen dem regulierten
Abschnitt (160, 160a) und dem Drehpunkt (154);
und

der Driickabschnitt (156) den gedrickten Ab-
schnitt (146) drickt, wenn das Ldseelement
(150, 150a) so betatigt wird, dass der Eingriff
des Verriegelungselements (140) mit dem An-
schlussstecker (200) geldst wird.

Stecker (100) gemaR einem der Anspriiche 1 bis 3,
wobei der regulierte Abschnitt (160, 160a) eine Aus-
sparung ist, die in der vorbestimmten Richtung aus-
gespart ist.

Stecker (100) gemaR Anspruch 4, wobei der Stecker
(100) des Weiteren einen Flhrungsabschnitt (162,
162a) aufweist, wobei der Flihrungsabschnitt (162,
162a) dazu konfiguriert ist, dass der Regulierab-
schnitt (182) durch den Fihrungsabschnitt (162,
162a) so geflhrt wird, dass er in dem regulierten
Abschnitt (160, 160a) aufgenommen wird.

Stecker (100) gemal Anspruch 4 oder 5, wobei:

der Kolben (176) mit einem Halteloch (178) aus-
gebildet ist, das den Kolben (176) entlang der
Schnittrichtung durchdringt; und

das Regulierelement (180) in dem Halteloch
(178) eingefligt und dadurch gestutzt ist.

Stecker (100) gemaR einem der Anspriiche 4 bis 6,
wobei das Regulierelement (180) eine stiftartige
Form hat.

Stecker (100) gemaf Anspruch 7, wobei die Schnit-
trichtung die vorbestimmte Richtung rechtwinklig
schneidet.

Stecker (100) gemaR einem der Anspriiche 1 bis 8,
wobei:

der Solenoid (170) ein Zug-Solenoid (170) ist;
und

im Vergleich mit dem Kolben (176), der sich an
der Regulierposition befindet, steht der Kolben
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(176), der sich an der Léseposition befindet, in
der vorbestimmten Richtung nach auf3en vor.

10. Stecker (100) gemaR einem der Anspriiche 1 bis 9,

wobei der Stecker (100) des Weiteren eine Fuih-
rungsplatte (190) aufweist, wobeidie Fihrungsplatte
(190) das Regulierelement (180) entlang der vorbe-
stimmten Richtung fiihrt, wenn der Kolben (176), der
durch den Solenoid (170) angetrieben wird, den Re-
gulierabschnitt (182) bewegt.

Revendications

Connecteur (100) susceptible d’étre accouplé a un
connecteur conjugué (200), ce connecteur (100)
comprenant :

un élément de verrouillage (140) conformé pour
venir en prise avec le connecteur conjugué (200)
dans un état d’accouplement dans lequel le con-
necteur (100) et le connecteur conjugué (200)
sont accouplés, la mise en prise de I'élément de
verrouillage (140) permettantde verrouiller I'état
d’accouplement, et

un solénoide (170) muni d’'un piston (176), ce
solénoide (170) étant conformé pour déplacer
le piston (176) entre une position de régulation
et une position de dégagement le long d’'une di-
rection prédéfinie,

caractérisé par

un élément de régulation (180) comprenant une
partie de régulation (182) qui s’étend dans une
direction d’intersection qui croise la direction
prédéfinie, I'élément de régulation (180) étant
supporté par le piston (176) de fagon a étre dé-
placé par ce piston (176),

une partie régulée (160, 160a) conformée pour
recevoir la partie de régulation (182) le long de
la direction prédéfinie lorsque le piston (176) est
déplacé de la position de dégagement a la po-
sition de régulation, le déplacement de la partie
régulée (160, 160a) étant régulé par la partie de
régulation (182) lorsque le piston (176) est situé
dans la position de régulation de sorte que la
partie régulée (160, 160a) empéche le déver-
rouillage de I'état accouplé, connecteur dans
lequel :

la partie régulée (160, 160a) estréalisée de
sorte que I'état d’accouplement soit déver-
rouillé par un déplacement de la partie ré-
gulée (160, 160a) le long d’'une direction de
régulation de déplacement (Z) perpendicu-
laire a la fois a la direction prédéfinie (Y) et
a la direction d’intersection (X), et

la dimension et la forme de la partie de ré-
gulation (182) dans la direction de régula-
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10

tion du déplacement (Z) sont définies pour
empécher le déplacement de la partie ré-
gulée (160, 160a) le long de la direction de
déplacement - régulation (Z) dans un état
dans lequel la partie de régulation (182) est
logée dans la partie régulée (160, 160a).

Connecteur (100) conforme a la revendication 1,
comprenant en outre un élément de dégagement
(150, 150a) actionnable pour étre déplacé de fagon
adégagerlamise en prise de I'élément de verrouilla-
ge (140) avec le connecteur conjugué (200),

La partie régulée (160, 160a) étant formée sur I'élé-
ment de dégagement (150, 150a), et

lorsque le piston (176) est situé dans la position de
régulation, la partie de régulation (182) est logée
dans la partie régulée (160, 160a) pour réguler le
déplacement de I'élément de dégagement (150,
150a) de sorte que la partie de régulation (182) em-
péche indirectement le déverrouillage de I'état ac-
couplé.

Connecteur (100) conforme a la revendication 2,
comprenant en outre une coquille (130, 132, 134),
dans lequel :

I’élémentde verrouillage (140) comprend un axe
(144), une partie de verrouillage (142) et une
partie comprimée (146), I'élément de verrouilla-
ge (140) étant supporté parla coquille (130, 132,
134) pour pouvoir pivoter sur I'axe (144),

I'axe (144) est situé entre la partie verrouillée
(142) et la partie comprimée (146),
I'éelémentde dégagement (150, 150a) comprend
un pivot (154), une partie actionnée (152) etune
partie de compression (156), I'élément de dé-
gagement (150, 150a) étant supporté par la co-
quille (130, 132, 134) pour pouvoir pivoter sur
le pivot (154),

le pivot (154) est situé entre la partie actionnée
(152) et la partie de compression (156),

la distance entre la partie régulée (160, 160a)
etla partie de compression (156) est plus courte
que la distance entre la partie régulée (160,
160a) et le pivot (154), et

la partie de compression (156) comprime la par-
tie comprimée (146) lorsque I'élément de déga-
gement (150, 150a) est actionné de sorte que
la mise en prise de I'élément de verrouillage
(140) avecle connecteur conjugué (200) soitdé-
gagee.

Connecteur (100) conforme a I'une quelconque des
revendications 1 a 3, dans lequel la partie régulée
(160, 160a) est un retrait dans la direction prédéfinie.

Connecteur (100) conforme a la revendication 4,
comprenant en outre une partie guide (162, 162a),
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cette partie guide (162, 162a) étant conformée de
sorte que la partie de régulation (182) soit guidée
par la partie guide (162, 162a) pour étre logée dans
la partie régulée (160, 160a).

Connecteur (100) conforme a la revendication 4 ou
5, dans lequel le piston (176) est réalisé avec un
orifice de retenue (178) qui perce le piston (176) le
long de la direction d’intersection, et

I'élément de régulation (180) est inséré et supporté
par 'orifice de retenue (178).

Connecteur (100) conforme a I'une quelconque des
revendications 4 a 6, dans lequel I'élément de régu-
lation (180) est en forme de broche.

Connecteur (100) conforme a la revendication 7,
dans lequel la direction d’intersection croise la direc-
tion prédéfinie a angle droit.

Connecteur (100) conforme a I'une des revendica-
tions 1 a 8, dans lequel :

le solénoide (170) estun solénoide de type tirant
(170), et

par comparaison avec le piston (176) situé dans
la position de régulation le piston (176) situé
dans la position de dégagement dépasse vers
I'extérieur dans la direction prédéfinie.

Connecteur (100) conforme a I'une des revendica-
tions 1 a 9, comprenant en outre une plaque-guide
(190), cette plaque-guide (190) guidant I'élément de
régulation (180) le long de la direction prédéfinie lors-
que le piston (176) qui est déplacé par le solénoide
(170) déplace la partie de régulation (182).
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